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Dingwall Registry 
SEPA  
Graesser House  
Fodderty Way  
Dingwall  
IV15 9XB 
registry@sepa.org.uk    

29th Oct 2020 

Dear SEPA,  

RE: CAR/L/1188421 Scottish Sea Farm’s Application for a salmon farm at 
Horse Island, Summer Isles, Wester Ross Marine Protected Area. 

 
 
We object emphatically to the CAR/L/1188421 Scottish Sea Farm’s Application for a 
salmon farm at Horse Island, Summer Isles, in the Wester Ross Marine Protected 
Area. 
The reasons for our objections and request for SEPA’s refusal of the application are 
outlined in detail in the following text. 
 
  
Yours sincerely, 
 
The Sea Change Wester Ross group  
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1  Introduction to objection by Sea Change WR  

1:1  Who is Sea Change Wester Ross (SCWR)? 
Sea Change Wester Ross is a Marine thinktank and community group made up from 
residents who live and work all along the coastline of the Wester Ross Marine 
Protected Area. We are a constituent member of the “Blue Hope Alliance”, a north 
west Highland sea survey alliance working with the Scottish Creel Fishermen’s 
Federation, SubSeaTV, the North Minch Shellfish Association, Wester Ross Area 
Salmon Fisheries Board, Plastics@bay and others. 

1:2  Ecological and socio-economic aims of SCWR  
Sea Change Wester Ross emerged in 2014 in order to advocate for the protection 
and recovery of the marine ecosystem within the Wester Ross Marine Protected 
Area. We also advocate on behalf of the greater long-term socio-economic benefits 
for the community and the nation, arising directly from a recovered and healthy 
ecosystem. Our aim is to protect the area’s sustainable fisheries, angling and 
tourism - all sectors upon which the regeneration of our local and national economy 
depends. We further advocate building a growing and diverse economy based on 
truly sustainable enterprise with a light ecological and carbon footprint. These aims 
we pursue on behalf of current and future generations of humans, and of other 
species. This is particularly pertinent in the context of the climate change emergency 
and the rapid rate of biodiversity loss which, as a nation, we need to address with 
every decision we make not just tomorrow but now, today.  

1:3 Summary of the main grounds of objection 
The Wester Ross MPA is one of the most biodiverse areas in Scotland. It has been 
designated for many of the top Priority Marine Features (PMFs) in Scotland, 
including maerl beds, flame shell beds, kelp and seaweed communities, 
burrowed mud and northern feather-star aggregations.  All of the PMFs 
mentioned above are found in the immediate vicinity of the proposed farm site 
(except flame shells which are not yet confirmed in the area). The proposed farm is 
highly likely to impact fresh water pearl mussels in the area which are on the brink of 
extinction.  Wester Ross is the largest ‘Maerl’ MPA in Scotland with some extensive 
patches of maerl still left across the whole area making the maerl here of national 
importance.  
Priority Marine Features like maerl supply a vital nursery and spawning habitat for 
many commercial species. Maerl is a spawning ground for herring and supports 
scallop spat and crustaceans. It is also a feeding ground for juvenile fish such as 
cod, Saithe, pollock and salmon etc. It supports creel fisheries ( crab, lobster) fin-
fish, and scallop fisheries amongst others. Maerl also supports hundreds of other 
species which are vital for a healthy food web and general biodiversity. Herring as 
well as maerl are both keystone species in the area supporting a disproportionate 
amount of other species: as are flame shells beds. 
Because of the ecological and economic significance of maerl from a local, national 
and international biodiversity point of view, it is imperative to protect it. 
One of the best maerl beds in the Marine Protected Area, is 250-275 meters from the 
proposed fish farm at Horse Island (as a maximum value). It is possibly closer as the 
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furthest northern edge was not found. 1 We believe that the Scottish Sea Farms 
proposal will have a significant impact on the status of this PMF (Maerl). If this went 
ahead it would be placing an industrial salmon farm, known to harm maerl beds, 
within the largest ‘Maerl’ MPA in Scotland, near one of the best areas of maerl in the 
MPA. Maerl is one of the top most protected PMFs in Scotland. This risks the 
national status of this species in Scotland in an MPA especially set up with the legal 
objective to “recover” maerl. Harming the PMF is contrary to the conservation 
objectives of marine protected areas and in particular Wester Ross MPA.   
Failure to “recover” maerl has significant economic impacts too, given it is such an 
important keystone species. The regeneration of the collapsed fin-fish fisheries, as 
well as the survival of the current fishing fleet is correlated to the maintenance and 
recovery of a healthy marine ecology and the protection of the nursery and spawn 
grounds.  The recovery of the pink seaweed maerl, is the story of our 
interdependence with the sea. For this species like no other demonstrates the 
interconnectivity between fisheries, people, the coastal economy (herring, scallops, 
cod, crustaceans etc) and in the long run of course the wellbeing of the planet. (More 
details on these PMF species in the MPA is in section 3.) 

1:4 Request for SEPA refusal  
Therefore, we ask SEPA to oppose the proposed Scottish Sea Farms application at 
Horse Island Farm and refuse a CAR license on the grounds it directly impacts the 
general recovery and future sustainability of the ecosystem within the Marine 
Protected Area and will harm Priority Marine Features which are legally protected. 
This ecological harm to a rich marine environment also has unwelcome socio-
economic impacts by eroding sustainable marine enterprises that are a key part of 
the local and national economy. 
We believe that it is imperative that SEPA and SNH object on the grounds that there 
are multiple and cumulative interlocking risks across the whole ecosystem. This is to 
many of Scotlands top PMFs and other vital commercial species. We believe an 
important boundary needs to be set about what is appropriate with a ‘maerl’ MPA. 
We would like SEPA to make the message clear that Wester Ross Marine Protected 
Area is not suitable for the expansion of salmon farming. Our arguments are solid, 
reasoned and detailed and outlined below 
 

2 Legal & constitutional obligations and environmental recommendations 
protecting the MPA 

2:1 Legal onus on the protection of a Maerl MPA with multiple PMFs 
From a legal point of view this fish farm poses a high risk to many Priority Marine 
Features protected by law. This also threatens the national status of the species the 
MPA was designated to “recover” and the Government agencies have a legal duty to 
achieve this. Maerl is protected under Scottish, European and international law and 
is a UK Biodiversity Action Plan habitat. (ref: in Conference on the Ecology and 
Management of the Firth of Clyde )   Maerl is also listed in Annex I of the Habitats 
Directive (ref: Joint Nature Conservation Committee). 

 
1 Report on Diver Swim-overs of Maerl Bed near Horse Island, Summer Isles.  Lewis Press BSc, BA (Marine 

Scientist) Addendum 1 to this file 
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The “Priority Marine Feature (PMF) – Fisheries Management Review” by Marine 
Scotland2  states: 

“Scottish waters support approximately 30% of the maerl beds in north-west 
Europe and most of the beds in the UK. The habitat is listed as threatened and / 
or declining under OSPAR (OSPAR, 2008), with evidence of decline in both 
extent and quality across the Celtic Seas, OSPAR Region III (Hall-Spencer et 
al., 2010).” 
“Evidence of deterioration in the condition of maerl beds in the Wester Ross 
MPA and South Arran MPA led to a ‘recover’ conservation objective being set 
for the feature at both sites….” 

SEPA has duties under the Regulatory Reform (Scotland) Act 2014 to protect and 
improve the environment… 

“…in ways that, as far as possible, create sustainable economic growth”  

2:2 The Marine Scotland Act 2010 
We have been assured that Scotland wants to be one of the world's most 
sustainable nations and support the environmental legislation of the EU as enshrined 
in the MSFD and incorporated in to the Marine Scotland Act 2010 (with amendments 
2018-19)   
• Section 3 of the Marine Scotland Act 2010 sets out the general duties for Scottish 

Ministers: 
“Sustainable development and protection and enhancement of the health of the 
Scottish marine area. In exercising any function that affects the Scottish marine 
area under this Act— 
(a) the Scottish Ministers, and 
(b)public authorities must act in the way best calculated to further the 
achievement of sustainable development, including the protection and, where 
appropriate, enhancement of the health of that area, so far as is consistent with 
the proper exercise of that function.” 

• The Wester Ross Nature Conservation Marine Protected Area, Business and 
Regulatory Impact Assessments for final MPA designations set the conservation 
objective by the Scottish Government for maerl to “recover” 

• Section 82(2) of the Marine Scotland Act 2010 requires that a public authority … 
“…must (so far as is consistent with the proper exercise of its functions.” 
 (a) exercise its functions in the manner which it considers best furthers (as the 
case may be)— (i)the stated conservation objectives for the Nature 
Conservation MPA”. 

• Under Part s15 ( l) Marine ( Scotland) Act 2010 a public authority must take any 
authorisation or enforcement decision in accordance with the appropriate marine 
plans unless relevant considerations indicate otherwise. 

“National Marine Plan (General Policy 9) specifies that development and use of 
the marine environment must:  

 
2 https://consult.gov.scot/marine-scotland/priority-marinefeatures/supporting_documents/ 

Review%20of%20PMFs%20outside%20the%20Scottish%20MPA%20network%20%20FINAL%20%20Maerl%2
0beds.pdf 
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b) Not result in significant impact on the national status of Priority Marine 
Features.  

2:3 Parliamentary enquiry into Salmon Farming – recommendations 
The Rural Economy and Connectivity Committee’s Report called Salmon 
Farming In Scotland was published on 27 November 2018.  (SP Paper 432 9th 
Report (Session 5))3  
On page 90 point 396 it said…  

“Dr Carol Hawley expressed concern that although Scottish Natural Heritage is 
responsible for ensuring that PMFs are safeguarded, its own planning guidance 
only permits it to object to planning applications for fish farms if the national 
population of those PMFs is at risk. She argued that “SNH must be allowed to 
object to new applications where they threaten PMFs at a regional level, and 
not only when the development will threaten them at the national level.”. 

The REC Committee’s report on Salmon farming had a number of other 
recommendations, including: 

“RECOMMENDATION 2 - The Committee strongly agrees with the view of the 
Environment, Climate Change and Land Reform Committee (ECCLR) that if the 
industry is to grow, the “status quo” in terms of regulation and enforcement is 
not acceptable. It is of the view that urgent and meaningful action needs to be 
taken to address regulatory deficiencies as well as fish health and environmental 
issues before the industry can expand.”   (see paragraph 61 p.33)] 
RECOMMENDATION 51 It is therefore of the view that the Scottish Government 
should, as a matter of priority, initiate a spatial planning exercise with a view to 
developing strategic guidance specifying those areas across Scotland that are 
suitable or unsuitable for siting of salmon farms. This work should take full 
account of existing strategic documents such as the Marine Plan, and 
incorporate an assessment of the potential impact of salmon farms on Marine 
Protected Areas (MPAs) and Priority Marine Feature (PMFs) and the species 
which inhabit them. (see paragraph 408) The Committee recognises that such 
work will require input from the wide range of regulatory and advisory bodies 
which have responsibility for or engage with the sector and may therefore take 
some time to produce. However, it notes that Marine Scotland is already working 
to develop heat maps which would identify areas suitable for farmed salmon 
expansion and is of the view that this work might usefully inform a wider spatial 
planning exercise. (see paragraph 409) 

The REC Committee’s report was fully endorsed by Parliament.  

2:4 SEPA’s consultation with the community  
Representatives of SEPA went on a nationwide road trip to consult members of the 
public.  In November 2018 you came to Ullapool, where a considerable number of 
our membership took the time to share our deep concerns about the proposed 
expansion of Salmon farming in Marine Protected Areas. The Sea Change 
coordinator drove to Lochgilphead to meet with SEPA officials in order to discuss 
reforms.  

 
3 https://sp-bpr-en-prod-cdnep.azureedge.net/published/REC/2018/11/27/Salmon-farming-in-Scotland/REC-S5-

18-09.pdf 
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Sea Change members do not believe that a salmon farm in the heart of the largest 
‘Maerl MPA’ set up to deliberately ‘recover’ maerl - and close to what is likely to be 
one of the best maerl beds in the MPA - as well as other key PMFs in the area,  is in 
keeping with the recommendations of the REC report. Nor the scientific evidence, 
nor the legal obligations of regulators.  Add to that the harm to vitally important local 
fisheries and some of the most sensitive wild fish rivers in Scotland ( in which 
freshwater pearl mussels are on the brink of extinction), and we wonder why this 
unsuitable site has even been applied for.  
The local economy and the biodiversity of our Sea lochs are vital to the communities 
surrounding the MPA coastline. We were promised by SEPA that there would be 
reform before expansion and that reform was endorsed by Parliament. There is now 
a major issue of trust at stake. 
2:5 Precedents set by SEPA in protecting maerl beds in Orkney 
In 2019 SEPA refused the application for a CAR/ 1-/1169752 in Orkney. The 
National Marine Plan was deemed appropriate for Orkney. 

“National Marine Plan (General Policy 9) specifies that development and use of 
the marine environment must: b) Not result in significant impact on the national 
status of Priority Marine Features. SNH has indicated that the proposal will have 
a significant impact on the status of a PMF (Maerl bed) SEPAs assessment 
agrees with this conclusion.” 

One major reason for refusal was based on the fact that it would harm maerl. 
“Maerl beds… are sensitive to physical disturbance, smothering, increased 
suspended sediment and changes in water flow…. 
…that there is maerl within the vicinity of the Site which qualifies as Maerl bed 
Priority Marine Feature habitat…  
In light of this, SEPA required to consider whether the proposals would result in 
significant impact on the national status of that PMF.” 4   

This case is highly pertinent to Wester Ross MPA and the case of Horse Island. The 
case in Orkney was not even inside an MPA designated especially for the “recovery” 
of maerl which will impact the national status of this PMF. We feel SEPA must reject 
the CAR Licence on this basis alone, yet there are multiple other reasons we will 
outline next. All of which are significant enough to reject this.  
It is important to note this:  Report on Diver Swim-overs of Maerl Bed near Horse 
Island, Summer Isles.  Lewis Press BSc, BA (Marine Scientist)  Addendim 1 to this 
response.  

2:6 The conservation aims of Wester Ross Marine Protected Area  
Wester Ross MPA, is an ecological treasure of global significance. The MPA network 
is designed to conserve endangered species and provide the building blocks to seed 
the health of the wider coastal region.  We remind SEPA that the main conservation 
aims of the Wester Ross Marine Protected Area set out in the Business and 
Regulatory Impact Assessment is for maerl to “recover”.   
As a result of the importance of maerl Sea Change has worked with our citizen 
science survey partners to monitor maerl in the area with dive surveys. This has 
been between 2016-2019. Many of the maerl beds we found are in very poor 
condition. They are highly likely to be in distress as a result of damage caused by 

 
4 (https://www.sepa.org.uk/media/465574/1169752_refusal_notice.pdf ) 
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salmon farms. In addition to those harmed by illegal dredging since the MPA was 
created. (See detailed report on Maerl its key features and level of damage in Section 3 and 
Addendum 1 & 2). 
The MPA legislation was driven by ecosystem objectives articulated in the Marine 
Strategy Framework Directive, Directive 2008/56/EC of The European Parliament 
and of the Council of 17th June 2008 which was incorporated into the Marine 
Scotland Act (2010).  It says: 

“The development and implementation of the thematic strategy should be aimed at 
the conservation of the marine ecosystems. This approach should include 
protected areas and should address all human activities that have an impact on the 
marine environment. The aim is to achieve good environmental status by 2020.” 

We believe most emphatically that the conservation objectives of Marine Protected 
Area legislation is not compatible with salmon farming particularly in regards to the 
Scottish Sea Farm proposal in a maerl and burrowed mud area. In addition, the MPA 
has not achieved good environmental status by 2020 as our maerl photos 
demonstrate. 
 

3 Priority Marine Features in Wester Ross MPA   
3:1.  Many Priority Marine Feature’s (PMFs) and keystone species threatened 
 The Summer Isles archipelago is the most biodiverse area within the Wester Ross 
MPA. This is where the proposed salmon farm wishes to locate itself. Within this 
area are many of the top priority marine features in Scotland. We have discussed 
maerl but there are also flame shell beds (newly identified near some maerl beds). 
Kelp and seaweed communities and northern feather-star aggregations are all at risk 
of smothering or chemicals. Burrowed mud has ‘conserve’ status and is vitally 
important for the prawn creel industry. We will discuss this in more depth later.  
The seabed survey conducted by Scottish Sea Farms confirms that these PMFs are 
within the area of the proposed fish farm site. There is a great deal of risk that these 
would be threatened by pollutants from the farm. As far as we know there are no 
studies on fish farm impacts on these other PMFs 
In the case of Horse Fish Farm site, we are talking about species which are within 
SNH’s top 11 Priority Marine Features.  The health of the ecosystem depends on the 
two keystone PMFs but Sea Change’s hopes for the recovery of the ecosystem go 
beyond a focus on a list of Priority Marine Species.  We recognise that spawn and 
nursery areas for many species can be ordinary seabed too. This is why the damage 
done by hydrogen peroxide used in fish farms and other unlicensed use is so 
significant especially where seaweed communities are meant to be protected.  
The life cycles of wild salmon and sea trout are interconnected with the freshwater 
pearl mussels. These now rare mussels are on the brink of extinction and may not 
survive more wild fish losses from another farm in the area.  
The Slender Seapen Virgularia mirabilis described by SNH (2013) as “less 
frequently encountered” in the MPA, was observed directly under the proposed cage 
site. Kelp and seaweed communities including the Sugar kelp Saccharina latissimi, 
which is known to be particularly vulnerable to the chemical hydrogen peroxide used 
by fish farms, (See SSFs  Application -Chemicals Method Statements) are common 
in the survey area. Hydrogen peroxide should not be used in an MPA designated for 
seaweed communities.  
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3:2 Diver Swim-overs of Maerl Bed near Horse Island 
In June 2018, two separate groups of divers (including a Sea Change-SCFF-
SubSeaTV team) dived over the maerl bed to the east of Iolla Mhor. This dive was 
marked just 275-250 meters south of the proposed fish farm at Horse Island. Both 
dive groups took underwater video of the seabed they swam over, recording the 
maerl bed and the biota living on and within 
it.  

“The surveys conducted in the area to the 
east and west of Iolla Mhor have identified 
a considerable area of maerl with 
‘Neopentadactyla mixta’, a priority marine 
feature which was one of the reasons for 
designation of the Wester Ross Marine 
Protected area. The bed is in good 
condition with a well developed interlaced 
thalli structure providing diverse 
microhabitats which support a species-rich 
epifaunal and infaunal community.”   
Extract of study (author Marine Scientist Lewis 
Press) 5 

During a dive a local scallop diver identified a fire work anemone on the east face of 
Horse Island toward the South. (See above: photo from report Addendum 1, p2)  
For a full account and list of marine animals and plants, including those on the “Rare” 
list, documented in the two 2018 dive surveys just south of Horse Island.  
See Addendum 1: Report on Diver Swim-overs of Maerl Bed near Horse Island, 
Summer Isles.  Lewis Press BSc, BA (Marine Scientist) 6 

3:3 Maerl beds - a need for special conservation action to protect maerl. 
Professor Jason Hall Spencer 
from the University of 
Plymouth Marine Institute is 
one of the leading maerl 
expert in the world. He calls 
maerl “Scotland’s equivalent to 
the Great Barrier Reef ”.  A 
pink miniature coral, or an 
algae forest sheltering millions 
of baby fish and crustaceans 
from predators. A powerhouse 
of biodiversity. Wester Ross 
alongside Orkney and 
Shetland have some of the most extensive maerl beds in Scotland making Wester 
Ross MPA of national importance for maerl. Professor Spencer estimates hundreds 
of species live in or around maerl. Scallops may colonise the surface of the bed. 

 
5 Report on Diver Swim-overs of Maerl Bed near Horse Island, Summer Isles.  Lewis Press BSc, BA 

(Marine Scientist)  Addendim 1 
6 Ibid 

A fire work anemone, Horse Island area 
Photo by Mike “Dive”. 
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Small crabs, queen scallops and juvenile fish can hide inside the bed, while 
burrowing crabs, worms and bivalves live in the sediment below.7   
Climate change: Maerl is threatened by climate change impacts and possible 
impacts of acidification as well as high levels of dissolved nutrients in the water, in 
extreme cases leading to eutrophication. In September 2020 an article in Frontiers of 
Marine Science 14 September 2020 was published by Herriot Watt and Nature Scot 
(formerly SNH) which reiterated the importance of the maerl habitat for commercially 
important hake, juvenile pollock and scallops and looked at the impacts of climate 
change. Professor John Baxter, Honorary Professor at the University of St Andrews 
and Heriot-Watt University says: 

“We found that the biggest changes are likely to happen between now and 
2050, making the need for conservation action to protect maerl beds even more 
urgent, not only to protect biodiversity but also their potential to capture and 
store blue carbon, which is important for climate change mitigation.” 8 

The paper goes on to indicate the dire threat to maerl and the need to conserve 
more of it - outside of the current MPA network as well: 

“Anthropogenic climate change presents a major challenge to coastal 
ecosystems. Mass population declines or geographic shifts in species ranges 
are expected to occur, potentially leading to wide-scale ecosystem disruption or 
collapse… 
Scotland is a European stronghold for (maerl)… The study area runs from the 
Solway Firth in the southeast, to the northern coasts of the Shetland Isles, 
including the Outer Hebrides in the west. Within this region “maerl beds” … are 
Priority Marine Features and protected under Scottish legislation (Scottish 
Government, 2018), ten marine protected areas around the Scottish coastline 
are designated for the protection of coralline algal beds (referred to in legislation 
as “maerl beds”).  …Refuge populations that may persist under projected 
climate change were also identified – informing priority areas for future 
conservation efforts to maximize the long-term survival of this globally important 
ecosystem”  9 

Wester Ross maerl is meant to be protected. This paper, working with an SNH 
scientist suggests that the protection given to maerl needs to be extended to maerl 
beds outside of the MPA network.  It makes no sense that the evidence would lead 
to a recommendation for more protection outside of existing MPAs whilst allowing 
damage to a maerl bed within the largest Maerl MPA which is already protected. This 
keystone species is extremely slow growing and extensive beds may be 1000s of 
years old. Even as old as the last ice age.  Jason Hall Spencers research supported 
by the Scottish Government shows how sensitive to changes in the water quality, 
extra nutrient levels and smothering it is.  

 
7 Priority Marine Features (PMF) – Fisheries Management Review 
8 ref: Species Distribution Modelling Predicts Significant Declines in Coralline Algae Populations Under Projected 
Climate Change With Implications for Conservation Policy 
https://www.frontiersin.org/articles/10.3389/fmars.2020.575825/full?&utm_source=Email_to_authors_&utm_medi
um=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_i
n_Marine_Science&id=575825 
9 Simon-Nutbrown C, Hollingsworth P.M., Fernandes. F, Kamphausen L,, Baxter J.M., Burdett H.L.  Species 

Distribution Modeling Predicts Significant Declines in Coralline Algae Populations Under Projected Climate 
Change With Implications for Conservation Policy  Frontiers in Marine Science  VOL-7  2020 
https://www.frontiersin.org/article/10.3389/fmars.2020.575825   
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“Maerl beds are highly sensitive to physical disturbance, particularly in the form 
of abrasion and habitat removal / change, organic enrichment, siltation and 
changes in water flow (Hall- Spencer & Moore, 2000; Perry & Tyler-Walters, 
2018). Activities associated with these pressures include bottom-contacting 
fishing, aquaculture…” (Hall-Spencer et al., 2006) 10 

 

 

 

 

 

 
 
 

Healthy maerl bed in Wester Ross MPA.          Maerl in Loch Ewe very close to 
where                  a fish farm was previously located.11 
3:4 Citizen Science Maerl Study 
Sea Change WR began a survey partnership finding, mapping and monitoring maerl 
beds within the Marine Protected Area from 2016-Sept 2019. This was in association 
with the Scottish Creel Fishermen’s Federation and SubSea.tv Later supported by 
Wester Ross Area Salmon Fishery Board, the Seasearch coordinator and divers and 
marine scientists from all over Scotland. The surveys have also been supported by 
huge numbers of people in the local community. 
This study of maerl in the MPA is currently being completed. It focuses on a number 
of maerl beds in a range of conditions, dredged, intact and healthy, and two maerl 
beds with fish farm’s close by. This is 4 maerl transects where we are monitoring 
conditions. In addition, we have observations on a number of maerl beds simply to 
note condition and general size. 
For further information on the observations and findings of the Maerl Study see: 
Addendum 2:  Citizen Science Maerl Study – Wester Ross MPA 
Nutrient modelling: Scottish Sea Farm’s submission includes a report on ECE 
Estimates for the Summer Isles 2018, giving a rough indicator of likely nutrient 
dispersal. This is significant as extra nutrients could add to the challenges maerl 
faces encouraging algae growth.  Hydrographic modelling in complex coastal 
geography is an extremely complex procedure, and not easily predicted. The 
modelling that's been done is wholly inadequate to predict area and magnitude of 
impact in a maerl MPA. (See 4:2)  However even this indicates high risk. 

 
10 Hall-Spencer, J., White, N., Gillespie, E., Gillham, K. & Foggo, A. 2006. Impact of fish farms on maerl beds in 

strongly tidal areas. Marine Ecology Progress Series, 326: 1-9. 
11 Photos are taken from Citizen Science Maerl Study – Wester Ross MPA.  Addendum 2 
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The seabed is so complex around the 
Summer Isles, with relatively strong tidal 
flows, that it is inevitable that this will 
generate some very complex current 
patterns. Under these circumstances, 
simple deposition models (such as 
AutoDepomod or NewDepomod) will be 
inadequate in predicting the spatial 
complexity of deposition. The only thing that 
will come close to being able to do this 
would be a full hydrodynamic model. To 
protect PMFs sensitive to nutrients, 
smothering or chemicals within the MPA, 
particularly maerl beds, there should be 
zero additional nutrient concentration, and 
certainly not the volumes predicted by SSF’s 
report. 

3:5 Proof of salmon farm threats to Maerl conservation and recovery. 
“ Maerl habitat degradation has been noted world-wide (BIOMAERL Team 
2003); such losses will diminish nursery-area function and reduce regional 
biodiversity, and may damage commercial fisheries. Given such findings, more 
urgency is needed to conserve maerl habitats and the ecological services they 
provide.” 12 

Professor Jason Hall Spencer’s work has shown maerl’s sensitivity to smothering 
due to the risks of suffocation by the waste food and fish sewage which can become 
trapped between the twiglet like nodules and unable to flow away on currents.  Maerl 
requires light for photosynthesis. Jason Hall Spencer, supported by SEPA and SNH, 
conducted a number of studies in 2006 and 2007 which demonstrated the damaging 
impacts of salmon farming on maerl.13  
Professor Spencer submitted the statement below to the REC Committee’s 
Parliamentary Enquiry on Salmon Farming in 2018:  

“Prior to these studies strong tidal flows on maerl beds were assumed to flush 
away organic waste.  Surveys around salmon farms located above maerl beds 
found significant reductions in live maerl cover and faunal biodiversity 3,. These 
negative impacts are the result of organic enrichment3 and toxic chemicals in fish 
feed used to combat sea lice.14 

Maerl is in a special category in terms of sensitivity to salmon farms. His study on 
maerl in high tidal areas said this: 

“In several of the study sites, the effects of fish farm deposition were observed to 
extend beyond the study area (ie beyond 50m or 100m). For the purposes of 
licensing, it would be useful to know the extent of the area that can be affected. 
by fish farming and therefore it is recommended that further investigations take 
place to determine the spatial extent of impacts on maerl beds.” 

 
12 Nursery-area function of maerl grounds for juvenile queen scallops Aequipecten opercularis and other 

invertebrates. Nicholas A. Kamenos 1,* , P. Geoffrey Moore1, Jason M. Hall-Spencer 1,2 
13 Hall-Spencer, J., White, N., Gillespie, E., Gillham, K. & Foggo, A. 2006. Impact of fish farms on maerl beds in 

strongly tidal areas. Marine Ecology Progress Series 
14 REC Committees Parliamentary Enquiry on Salmon Farming 2018 9th Report (Session 5) 

From SSF’s Application – Report on ECE 
Estimates for the Summer Isles 2018, 
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The recommendations of the study regarding maerl and fish farms include the 
following: - 

“ 3.1:  Locating fish farms above maerl habitats is not consistent with UK 
conservation targets and alternative sites should be sought when licensing new 
farms.….coralline algae are highly susceptible to fish farm impacts and take 
1000s of years to form maerl bed habitats.”15 

In addition, he led studies on the impacts of sea lice treatments and other chemicals 
used in salmon farming on the crustaceans living in and around the maerl. In the 
case of the Horse Island farm these pesticides are not only a problem in the maerl 
area near by but in the burrowed mud which supports the creel fisheries. 
These findings and publications clearly lay out the evidence for the likely threats to 
maerl so close to the proposed farm, especially using flawed models predicting 
where waste flows. There is a statutory duty to prevent this likely damage - making a 
refusal to the fish farm application a clear imperative. 
 

4 Detrimental effects of sea farm chemicals on Creel Fishing  

4:1 Creel fishermen’s objections (Coigach and Lochbroom) 
The creel fishermen of Coigach and Loch Broom are opposed to the SSF Horse 
Island proposal.  The North Minch Shellfish Association, (part of the Scottish Creel 
Fishermen’s Federation (SCFF) represents the prawn, edible and velvet crab, lobster 
and scallop fisheries in Wester Ross. The SCFF chairman is a local scallop diver, 
and partner in a major seafood processing company which takes catch from a 
significant proportion of local fishermen and divers.  Sea Change shares SCFF’s 
vision for the regeneration of coastal communities around low impact high value 
fisheries. Around 74 % of the fleet in Scotland are these low impact fishermen and 
these sustainable jobs are vital to the fishing villages. Horse Island salmon farm risks 
that vision in the multiple ways already outlined but in particular it impacts local 
fishing livelihoods.  
1- A loss of important creel ground. Not just from the sewage and fish food (organic 
waste) but chemical contaminants too. 
2- Horse Island is a well-known site for scallop divers because maerl beds are 
known to have scallops on them. Maerl attracts scallop spat and acts as a scallop 
nursery ground. Healthy maerl beds are vitally important for scallops, lobster, crab 
and many fin-fish species.(Hall-Spencer et al., 2006)16 

4:2 Organic Waste Impact on Creel and Dive Fishery 
A farm the size of the proposed Horse Island site is likely to drop raw sewage into 
the sea (at peak biomass) equivalent to the sewage of 26,000 people. Annually that 
is a lot of sewage over a year dumped on to creel grounds. In fact, it is around 17 
and a half times the amount produced by the population of Ullapool which is 1500. 
The footprint of the farm is the size of around 30 rugby pitches.  
The spread of this sewage and uneaten feed falls to the seabed where it smothers 
much of the life below the cages and spreads on currents and tides according to the 

 
15 Ibid 
16 Hall-Spencer, J., White, N., Gillespie, E., Gillham, K. & Foggo, A. 2006. Impact of fish farms on maerl beds in 

strongly tidal areas. Marine Ecology Progress Series, 326: 1-9. 
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shape of the seabed.  Models which focus on predicting particle waste alone are 
considered unreliable.  They are unable to simulate real conditions especially as they 
assume a flat seabed which is far from a reality in the Horse Island site, which has 
complex seabed and strong currents around the bottom of the island, as already 
outlined.  SSF predicts the waste falls in a predictable but unrealistic symmetry 
around the centre of the cages. This makes no allowance for the sloping seabed or 
for the truth of much wider dispersions. 
Autodepomod models how the solid matter falls to the seabed and a small amount of 
re-suspension. Matter which falls outside of the modelled area is simply forgotten.  
Only a hydrodynamic model is capable of tracking particles over larger distances,   
and modelling the cumulative impacts of multiple farms. We understand SEPA says 
that hydrodynamic models have shown hotspots of waste can end up 4-5Km away.  
Modelling has limitation and so, with such important habitats supporting jobs and 
livelihoods in the area, we see no benefit in damaging these fishing grounds for a 
handful of jobs which undermine more sustainable jobs. This is not just sewage - it is 
also waste food treated with ‘SLICE’ - an in- feed pesticide which studies show can 
be found in crustaceans many months later.  
SEPA’s new Sector Plan’s statement said..  

“Fish farm operators will have to manage their sites so that there is no significant 
adverse impact on the biodiversity of sea life beyond the edge of the mixing zone.” 

 Outside the AZE (Allowable Zone of Effect), the seabed’s ecological status must 
remain ‘good’ or higher. This is strictly defined by the EU’s Water Framework 
Directive’s definition, as having an ‘Infaunal Quality’. Given the models are not good 
at predicting this, in the complex conditions around Horse Island how will SEPA en-
sure this?  
We would like to know if the new Emamectin standard set by UKTAG and adopted 
by SEPA is what the Scottish Sea Farms within the MPA are now ALL enforced to 
meet? If not when will these existing farms need to phase this in as they must surely 
need to meet the new guidelines for MPAs? In SEPA’s Interim Standards it says it 
will work with operators “to seek their agreement to a voluntary reduction in the 
maximum quantity of in-feed treatment permitted for use by 60%”. We imagine SEPA 
will not be agreeing to the “minor adjustment” in emamectin.17  

4:3 Released Nutrients impact on shellfish fisheries  
None of the modelling takes note of dissolved nutrients which are considerable. It 
has been calculated that fish farms are responsible for 80% of all human-derived 
organic pollution (sewage, agricultural run-off etc.) on the west coast. We would like 
to know how Sepa intends to monitor and understand the levels of released nutrients in the 
water column? The current assumption is that dissolved nutrients are not having an 
impact on the marine environment but we believe this is simply because the 
Government has not been pursuing this line of research and so the science has not 
been done. As shown by the pictures of maerl degraded and damaged in our Citizen 
Science survey, we believe in the absence of research - at the very least the 
precautionary principle should be applied in order to protect maerl from these risks.  
We also believe there is sufficient justification in believing extra nutrients can add a 
risk of algal blooms combined with warming seas. These algae blooms can harm 

 
17 https://www.sepa.org.uk/media/492064/interim-position-statement-on-emamectin-benzoate-discharges.pdf 
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commercial shellfish fisheries in the area directly (and indirectly via habitat impact on 
maerl).  

4:4 Chemical Contaminants  
On SSFs application Chemicals and 
Methods statement a range of chemicals 
and their usages are listed, including: -    
4 anaesthetic chemicals; 10 different 
cleaning and disinfection chemicals;               
5 antibiotic chemicals; 6 bath lice 
chemicals; 1 In-feed lice treatment;               
7 net antifouling chemicals. 
Chemical contaminants are invisible, but 
they can have just as devastating an impact 
as the visible sewage, muck and rotting 
feed on the seabed, leading to the likely 
contamination of the burrowed mud (for 
prawns) as well as other seabed habitats. 
This is of great concern in such an 
important Marine Protected Area. Burrowed 
mud is a PMF with conserve status in the 
Marine Protected Area.  The diagram here 
shows where creel fishermen put their 
creels as well as how the farm crosses into 
their burrowed mud creel grounds, as well 
as the grounds for crab and lobsters etc.  
High densities of fish crammed in to cages are susceptible to a range of diseases for 
which they are treated with a variety of chemicals. The majority are for the treatment 
of sea lice (see table below). The first of these is an in-feed additive, while the 
remaining four are used as bath treatments, after which they are released into the 
sea. Emamectin, the feed additive, retained in the fish’s body excreted in the faeces 
for a considerable period. It therefore accumulates in the sediment where it remains 
toxic for up to 6 months. 
 

Product Active chemicals Toxic to 

Emamectin benzoate 
(Slice) 

Avermectin family, Nerve 
inhibitor 

Birds, mammals, fish + 
invertebrates 

Azamethiphos 
(Salmosan) 

Organophosphorus Birds, Invertebrates, some 
fish 

Deltamethrin 
(Alphamax) 

Pyrethroid 
Neurotoxin 

Most invertebrates & 
bees,  
Acutely toxic to 
crustaceans 
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Cypermethrin Pyrethroid Most invertebrates & 
bees, Bioaccumulates 

Hydrogen Peroxide Bleach Kelp and a range of 
invertebrate 

 
Hydrogen Peroxide 
Hydrogen peroxide, which is a powerful bleach, is not regulated in any way by SEPA 
and is used in huge quantities (locals have observed 30t tankers on the Stornoway 
ferry bound for fish farms in the Western Isles). 
In Sea Change’s citizen science survey with SCFF & SubSeatv in 2016 we identified 
sugar kelp host to many feather stars directly under the place the cages would be 
sited, if the application is granted. Hydrogen peroxide has been shown to be 
severely toxic to Sugar Kelp Saccharina latissima at concentrations that would be 
expected to occur over 2km from the treatment site. Although hydrogen peroxide 
breaks down in seawater, with a half-life of 7 days at 15oC, when used in bath 
treatments it tends to persist for some time in the areas around fish farms and to be 
concentrated in the top 30m of seawater (Haugland et al., 2019). Hydrogen peroxide 
should not be used in an MPA designated for kelp communities. A precautionary 
approach is required.18 19 

There is also Norwegian research on the impacts of hydrogen peroxide on 
commercial crustacea (which will impact plankton too?). We believe regulating 
hydrogen peroxide is essential.  

Chemical Cocktails 
We note SSF say they plan to use chemical Bath treatments Azamethiphos, 
Cypermethrin and Deltamethrin as well as in feed Slice (emamectin). Scottish Sea 
Farms requested a “minor change” for a higher emamectin levels which is at a new 
higher level than SEPA originally considered safe within Marine Protected Areas. 
In the application Azamethiphos and Deltamethrin have separate calculations as if 
used at different times but what would be the combined effects when these are used 
in a similar time period? Studies on the use of bath treatments, notably 
Azamethiphos, Deltamethrin and Hydrogen peroxide, shows these all kill 
crustaceans at concentrations commonly found over 1km from the treatment site. 
This would be likely to end up killing crustaceans which are a vital fishery in the area 
(Refseth, et al. 2019). Deltamethrin is very toxic but when Azamethiphos and 
hydrogen peroxide were used in combination they resulted in 50% mortality of the 
crustaceans. All these sea lice treatment chemicals are potentially lethal to a wide 
range of species which are important within Wester Ross MPA.  It is totally 
inappropriate to use these so close to creel fisheries.  

Anti foulants 

 
18 B.T. Haugland, S.P.S. Rastrick, A-L. Agnalt, V. Husa, T. Kutti and O.B. Samuelsen. (2019) Mortality and 

reduced photosynthetic performance in sugar kelp Saccharina latissima caused by the salmon-lice therapeutant 
hydrogen peroxide. Aquacult Environ Interact 11: 1–17, 209 
19 G.H. Refseth, M. Frantzen, A.Evenset,J. Bytingsvik , H. Reinardy , L. Tassara, P. Geraudie, E. J. Watts, H. 
Andrade, L. Torske, (2019).Effects of hydrogen peroxide, azamethiphos and deltamethrin on egg-carrying shrimp 
(Pandalus borealis). Akvaplan-Niva report: 8926 -1  
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All these disinfectants, anti-foulants and chemicals can impact plankton the building 
blocks of life in the oceans. Research on the impacts on plankton is urgently needed 
In feed Pesticides ( Slice) -Emamectin 
Studies on emamectin show it is a lethal chemical and declines slowly once it is on 
the seabed. 1% remains active even after 4.5 years. Professor Jason Hall Spencer’s 
research from 2007, Effects of Salmon Farming on Benthic Crustacea focused on 
emamectin and other sea lice chemicals. These were shown to have profound 
impacts on the crustacea (living within maerl) and is significant when considering the 
appropriateness of the Horse Island site due to the proximity of maerl as well as the 
proximity to prawn, lobster and crab creel fishing grounds.  

“We found that benthic Crustacea were significantly impacted by the salmon farm, 
despite the presence of strong currents, probably due to the combined effects of 
organic wastes and the use of toxins to combat parasitic copepods”.20 

These chemicals are not compatible with the conservation objectives of a ‘Maerl’ 
Marine Protected Area or a key creel and dive fishing grounds - especially when the 
distribution of it is so unpredictable due to the limits of modelling of where it will go in 
reality.  Despite the ban on teflubenzuron since then, since 2007 this research has 
been largely ignored by regulators allowing these toxic chemical to be poured in to 
our sea lochs in quantities well beyond what would be scientifically recommended.   
Thirteen years later SEPA's tighter regulations on quantities of emamectin to be 
used in new farms, (now approved by UKTAG ) means salmon farmers are limited to 
smaller doses than were previously allowed. These are higher than SEPAs own 
interim recommendations for MPAs. This new control leaves fish farms between the 
devil and the deep blue sea.  Emamectin levels are now insufficient to control sea 
lice explosions in densely packed cages of fish. There are two terrible options.  A 
massive explosion of sea lice risking fish welfare issues and mortalities for the 
farmed fish, as well as harm to wild fish (on migration routes or sea trout in the area) 
who are already in the extinction vortex. Or using “biological controls” which have 
massive implications for the welfare of these wrasse.  
Using wrasse and lump sucker fish to reduce the need for sea lice chemicals as they 
feed on the sea lice has led to an unregulated fishery where wrasse is being fished 
out of local areas leaving another hole in an ecosystem already unravelling. Studies 
have begun to show that Wild wrasse populations may not tend to re-inhabit areas 
where the fish have been taken, or bounce back. The solution is that SEPA needs to 
set the bar high and push for closed containment. We cannot have our sea lochs 
plundered and destroyed any more 

4:5 The Last Fisheries 
It is important to note context. We are not talking about a fishery in robust health able 
to ward off added threats. A combination of barely regulated fish farms, marine 
plastics and damaging mobile gear has had a massive toll on the MPAs seabeds in 
the past. The MPA is only just in recovery. The creel and dive fishery represent the 
last of the inshore fisheries. All other fisheries including the fin-fish fisheries have 
collapsed on the west coast.  
Fishing the bottom of the food chain is an indicator of an ecosystem pushed to the 
limit.  Many in the community fought to restore the areas fisheries after being 

 
20 Hall-Spencer and Bamber (2007) Effects of Salmon Farming on Benthic Crustacea. Ciencias Marinas, Univ of 

Plymouth 33:353–366.  https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/1349/Hall-Spencer 



 
CAR/L/1188421 

 18 

hammered by scallop dredgers, trawling and fish farming, and other activities where 
chemicals were far less regulated during the days of self regulation when abuses 
were known to be commonplace.  
Prawns are scavengers and live on burrowed mud, other shellfish live in surrounding 
habitats. The Horse fish farm risks contamination of this mud which is the best prawn 
ground in the area and with the modelling both flawed and unable to predict with 
certainty where the dissolved chemicals/sewage and waste will flow it is a huge 
concern for local fishermen. The model being used predicts flows to the east into 
deeper areas of Horse Sound where the creel fishing is.  Further east than that are 
more maerl beds around 1km away.  
We believe SEPA is jointly funding a study in Shetland, where a crab fisherman has 
made a solid case for his catch declining near to fish farms. SEPA do not manage 
the fisheries, but it needs to understand prawns are already contaminated by micro 
plastics now found in most prawn bodies.  In Scotland’s last fisheries ( 
prawns/scampi/langoustines )- 83% of sampled animals contained plastics in their 
guts. (Plastic contamination in the decapod crustacean Nephrops norvegicus).   
We need to protect and recover low impact-high value fisheries not add a cocktail of 
chemicals to the area.  Horse Sound is known as the best prawn ground.  
The REC committee called for salmon farms to be “good neighbours”.  At the 
Coigach Community Council’s consultation meeting when Scottish Sea Farms 
presented their proposal, the creel fishermen explained the importance of Horse 
Island to the SSF representatives there and appealed to them not to push for this 
farm.  
A film made about the first prawn creel fishermen in the area, Fraser Muir can verify 
this statement about Horse Sound being historically the best and biggest prawns -at 
3mins:31secs into the film. Fraser Muir: one of the first prawn creel fisherman on the 
West Coast of Scotland on Vimeo. https://vimeo.com/294122945 
The whole livelihood and way of life of this low impact sustainable coastal fishing is 
being eroded. 

 

5 Threat to wild fish populations 
5:1 Disappearing wild fish 
Wester Ross was once one of the most 
famous areas in the world for sea trout 
and salmon.  
A book was published recently called 
Salmon: A Fish, the Earth and the 
History of a Common Fate. It said,  
“If the salmon does not survive there is 
little hope for the survival of our planet”.  
Salmon is considered an indicator 
species. The canary in the coal mine. 
Or as one observer noted in Wester 
Ross it is more like “the dead parrot at 
the bottom of the cage”.  Yet it is central to the whole food web supporting the wider 
river and coastal ecosystem.  It has an inseparable relationship to our own wellbeing. 
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Some examples stand out:  
Some of the world’s most famous sea trout fisheries were in Wester Ross.   
Loch Maree fed by the River Ewe from Loch Ewe within the Wester Ross Marine 
Protected Area was once a massive attraction for anglers across the world. The Sea 
trout fishing collapsed in the late 80’s when salmon farms were introduced - numbers 
plummeted as a result of sea louse-induced mortality of their juveniles. This is well 
documented in “Collapse of Loch Maree Sea Trout. How Culpable is Salmon 
Farming.” 2017 by Andrew Walker MSc PhD, (with 7 pages of references.) There is 
little doubt that the collapse was caused by a Marine Harvest salmon farm in Loch 
Ewe, with regards to the sea trout population. 
Loch Oscaig: The river system that runs from the Garve up through Loch Oscaig and 
beyond was one of the finest in Scotland during the 60s, 70s and 80s with decent 
numbers of well-sized fish. Known by anglers in particular for its sea trout it also had 
excellent salmon netting in the marine areas. The fish farm at Loch an Sal started in 
1986 and at Poll Loisgainn in 1988.  This was the time that the stocks declined. The 
water quality has been monitored throughout and there aren’t other obvious local 
factors.  
In the Wester Ross MPA area around the Summer Isles at Badentarbet and just 
north the MPA at Enard bay and other netting stations there were once 5000-10,000 
fish caught annually. This salmon netting fishery has collapsed.  
The loss of salmon is not all to be blamed on salmon farming alone, however the 
point being made here is that whilst the blame is not solely on salmon farming, we 
should be concerned about the recovery of these wild fish so important to the whole 
ecosystem rather than amplifying the problem with yet MORE risk with the Horse 
Island farm. This could risk all the rivers systems in Wester Ross.  
The channel between Horse Island and the coast is a migration route for smolts from 
various rivers in the area.  The deterioration of what should be a sustainable 
economic and social resource will also be detrimentally affected.21 

5:2 Effects of sea lice and genetic introgression 
In the West Highland we have the virtual collapse of the West Highland stocks of 
both species. There has been no recovery and new microbial diseases now add to 
the potential problems suffered by the few remaining wild sea trout and salmon, the 
planktonic prey of which is also at risk from the highly-toxic chemicals used in the 
salmon farms in attempts to control the sea lice. The latter are now so abundant - 
combined with disease that as many as 20-25 % of the caged salmon die.  In some 
farms this is much higher. 
Sea lice are a serious problem. The Fish Health Inspectorate who impose a limit of 
no more than three mature lice per fish at any time – more than this and the fish farm 
is supposed to treat its fish immediately. Recent surveys show that this limit has 
been routinely exceeded by many fish farms. Sea trout are particularly vulnerable 
because when they return to the sea, they stay in the vicinity of the river mouth and, 
if there is a fish farm nearby, they are exposed to infection for long periods.The river 
systems in Wester Ross can afford no more risk.  
In 2011 information was gathered for Managing Interactions Aquaculture Project 
(“MIAP”) by wild fish groups in order to map areas where wild fish were most 
sensitive to interactions with salmon farms from sea lice and genetic introgression. 

 
21 Affirmation from Andrew (Lord) Hopetoun, owner of Horse Island 
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This was designed as a planning 
tool to protect wild fish. Sea lice 
travel on currents around 31km 
from source and Norwegian 
salmon stocks used in salmon 
farms had escaped and mixed with 
stocks.  The distance sea lice 
travel was published in Peer 
reviewed science in 2013 by the 
Scottish Government from data 
collected by West Coast fishery 
trusts. The study revealed that sea 
lice infestations impact wild sea 
trout at a “critical level” within a 
31km radius of a salmon farm.22  23 
RAFTs (Rivers and Fisheries 
Trusts of Scotland) produced a 
draft copy of MIAP in Wester Ross 
showing locational guidance and Zones of Sensitivity showing Wester Ross MPA 
area rated in the blue and purple category. Blue denotes an area of the greatest 
sensitivity possible and purple the category below which is high sensitivity.  Loch 
Kanaird was considered so sensitive that relocation of the existing farm was 
recommended. Wester Ross Marine Protected Area’s sea lochs are as sensitive a 
site to wild fish as it is possible to find. Including areas of Enard Bay which are within 
the range of 31km from Horse Island.   
There is no safe area in Wester Ross for a new farm. 
By 2013 the river and loch systems within Wester Ross, (for the moment forgetting 
the debate on whether or not from 
salmon farms or other human impacts 
) has suffered such massive declines to the wild fish populations that it is incumbent 
upon the regulatory framework in Scotland to apply the precautionary principle and 
avoid further risk.   
Horse Island is a site likely to have difficult sea conditions and damage to pens in 
easterly winds which are commonly in excess of predictions. Wild storms and 
easterly gales in this area have been known to fell trees and sink boats even at 
anchor in Tanera Bay in the past. If escapees were to get into the rivers this could 
utterly decimate our wild fish populations, already weakened by years of multiple 
human impact. Newspapers reported a recent escape of about 50,000 mature 
farmed salmon from MOWI’s Carradale North farm, during a moderate storm.  
The escaped fish are showing up in salmon breeding rivers. Norwegian scientists 
have recognised that the impacts of Sea lice on wild fish may not be so profound or 
long lasting as the impacts of genetic introgression. The research identifies the 
greatest threat to salmon as being genetic introgression from escaped farmed 
salmon. In Scotland the stocks are intensively farm bred and of Norwegian origin. 

 
22 . J. Middlemas et al ‘Relationship between sea lice levels on sea trout and fish farm activity in Western 

Scotland’ 2013 
23 https://www2.gov.scot/Topics/marine/Salmon-Trout-Coarse/Freshwater/Research/Aqint/troutandlice There is 
more on sea lice interactions here from Marine Scotland Science or the Freshwater Fisheries Laboratory 
discussing infection by sea lice supporting the thesis.  

The heat map from RAFTS original data 
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Farmed salmon are mostly derived from Norwegian stock and have been selectively 
bred for many generations.  They are therefore genetically different from native 
Scottish salmon and even from their Norwegian forebears.24 

5:3 Protective management of interactions in Aquaculture  
MIAP was meant to feed in to the regulatory framework so that a sensitivity “heat 
map” of where wild fish interactions with salmon farms are most problematic could 
be used to make good planning decisions. This data on sea lice and genetic 
introgression has still not been published and there is still no moratorium on 
expansion.  
Ironically, what appears to have been published in the place of the MIAP heat map 
which might have served wild fish interests is this study: Interpretation of sea lice 
connectivity patterns among Scottish Farm Management Areas. Scottish 
Marine and Freshwater Science Vol 11 No 4. 
It appears that the Scottish Government scientists have a greater priority to support 
the “sustainable expansion of the Scottish aquaculture industry” than protect the wild 
fisheries. 
After the REC Committees enquiry in 2018 into Salmon Farming in Scotland the 
‘Salmon Interactions Working Group’ was set up to create more coordination 
between agencies on wild fish and get these wild fish heat maps published so that 
they could be used by regulators and planners. It is now Oct 2020 and so far, 
although the SIWG report has been published, the sea lice heat map figures have 
not been officially published.  
The heat map (previous page in 5:2) from RAFTS original data shows that Wester 
Ross is very high risk for additional farms, supporting our argument that policy 
should be against further industrial fish farms.  
The SIWG Report did say in conclusion that they:  

…will improve the regulation of wild-farmed interactions, improve the relationship 
between the farmed and wild salmonid sectors and support conservation of wild 
salmonids.” 25 

Both salmon and sea trout are priority marine features which the Environmental 
agencies are meant to protect. Yet the numbers of sea trout and salmon have 
plummeted. Before any farm is given consent, Sea Change would like to be informed 
what is being enacted to assess the cumulative impact of sea lice in Wester Ross 
from the multiple farms in the area and ensure no farms in the area can ever fail from 
storm damage. Hydrodynamic modelling of dispersion of sea lice larvae is the only 
way to predict where the sea lice larvae will accumulate. Migration routes need 
mapping too. Even this does not predict the dire consequences of any salmon 
escapees. Wester Ross MPA requires a recovery plan for wild fish, not more risk. 
The fact that Marine Scotland Science has failed over the years to prioritise the 
welfare of the wild fish or collect data and publish data, does not mean that there is 
no impact being felt by the wild fish themselves. Adding sea lice risks, and the risk of 
genetic introgression could push the wild fish further into the extinction vortex it has 
already entered. We ask you to refuse this application on the basis of the wild fish 
impacts which have already led to job losses and the demise of wild fish in the area.  
A new farm right in the centre of all these river and loch systems, and on migration 

 
24 The major threats to Atlantic salmon in Norway. Torbjørn Forseth1, Bjørn T. Barlaup2 et al 
25 https://www.gov.scot/publications/report-salmon-interactions-working-group/ 



 
CAR/L/1188421 

 22 

routes is an unacceptable risk and could unravel an iconic species already on its 
knees. 
In Environment, Climate Change and Land Reform Committee, Environmental 
impacts of salmon farming, the written submission from Fisheries Management 
Scotland Jan 2018, the concluding statement said:- 

“…. there is a gradually emerging body of evidence, from studies elsewhere, that 
sea lice not only have the potential to have a negative effect on wild salmon, but 
that in many situations this is likely to be the case (Gargan, 2000; Finstad et al., 
2000:    Bjørn et al., 2001:   Butler, 200:  Ford & Myers, 2008:  Otero et al., 2011: 
Skaala et al., 2014:  Vollset et al., 2014: Taranger et al, 2015:   ICES, 2016; 
Gargan et al., 2017).  
With the currently high marine mortality rate for wild salmonids, and threatened 
status of many river stocks, any additional pressure, such as increased sea lice 
burdens, is undesirable, and could further erode the conservation status of 
vulnerable wild populations." 26 

On these ecological and socio-economic grounds, we are calling upon SEPA to 
reject this application.  
 

6 Detrimental effects to Cetaceans and Sea mammals (seals) 
Fish farms protect themselves against predators in the form of seals and birds. They 
use nets strung over the cages and sometimes underwater to do this. There is a 
danger of entanglement in both, particularly if they are incorrectly tensioned. There is 
a small danger of entanglement in the cage mooring ropes, and a Humpback whale 
was killed in this way of Mull in recent years. This problem can be predicted to be 
particularly severe at Horse Island because the small island of Iolla Mhor, 
immediately south of the farm location, has been designated as a protected Seal 
Haul-out site. 

6:1  Problems of Acoustic Deterrent Devices 
An alternative method of protection against seals is the use of Acoustic Deterrent 
Devices (ADD), which transmit pulses of noise underwater. This is becoming 
increasingly popular amongst fish farms as it avoids the only other alternative of 
having to shoot seals. Unfortunately, these ADDs also have the effect of deterring 
and harming cetaceans, which are far more susceptible to underwater noise as they 
rely on it for echolocation and communication. Studies have shown that porpoises 
and other cetaceans are absent from large areas where ADDs are in use: they are 
disturbed even several kilometres away from ADDs. The Wester Ross MPA is a 
particular hotspot for cetaceans. 
The European Protected Species, Habitats Regulation 39, states  

“It is an offence to deliberately or recklessly… disturb any dolphin, porpoise or 
whale (cetacean).”  

It is also a violation of Article 6(3)of the EU Habitats Directive and The Nature 
Conservation (Scotland) Act.   
It is vital to us to know what Scottish Sea Farms intends to do to avoid seal attacks 
causing loss of fish through escapes caused by net breakages, which can cause 

 
26 https://www.parliament.scot/S5_Environment/Inquiries/002_Fisheries_Management_Scotland.pdf 
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genetic introgression issues and other problems from interaction with wild stocks. 
This is an especially important question given SSF is likely to need to avoid using 
Acoustic Deterrent Devices.  
Recent research called, ‘Mapping widespread and increasing underwater noise 
pollution from acoustic deterrent devices’ 27  demonstrates that ADDs are:  

“a significant and chronic source of underwater noise on the Scottish west coast 
with potential adverse impacts on target (pinniped) and non-target (e.g. 
cetaceans) species, which requires further study and improved monitoring and 
regulatory strategies.” 

Scotland is likely to have been in breach of the legislation for many years with 
regards to the law on protecting cetacean species under both EU (Habitats Directive) 
and national (Nature Conservation (Scotland) Act) legislation and a range of other 
international agreements. Yet ADDs have been expanding in use. Sea Change and 
many other members of the Coastal Community Network have pointed this out many 
times across the years as harm to these highly intelligent mammals has increased 
with expansion of farms.  
Only the threat of an American ban on Scottish salmon imports due to the breach of 
US regulations protecting the welfare of marine mammals in the wild has triggered 
action around harm to cetaceans. Given this is now under review, we ask how will 
SEPA ensure that cetaceans, porpoise and seals are not harmed whilst also ensuring 
there are no escapes? These species are a very significant tourist attraction.  

6:2 Sound and waste detritus affecting ecological habitat of cetaceans 
The Horse Island site is not just in the Wester Ross Marine Protected Area it is also 
in The Inner Hebrides and the Minches SAC for Harbour Porpoises.  This SAC 
which spans much of the west coast is considered to be one of the best areas in the 
United Kingdom for harbour porpoise. 
The Conservation Objectives for harbour porpoise include underwater sound.28 
Regulation 33(2) gives Scottish Natural Heritage (SNH) a statutory responsibility to 
advise other relevant authorities about any activities/operations which may cause 
deterioration of the habitats or species, or disturbance of species protected in the 
SAC, and the Conservation Objectives of the site. It is the role of relevant authorities 
as defined in Regulation 5 of the Habitats Regulations which encompass those 
authorities that have functions in relation to land/water within marine SACs and 
include SEPA. 
Cetaceans suffer from a wide range of impacts such as ingested plastics, toxicity 
(PCB’s), sound pollution and entanglement. Salmon farms add enormous 
amounts of detritus and plastic to the sea and we have personally seen salmon 
farm floats at the harbour in Old Dornie broken apart with polystyrene balls coming 
off them. The workers doing their best to not allow them into the sea but it is 
nevertheless a fruitless attempt to control.  
The untold damage these broken and decaying salmon farm stabiliser-floats and 
plastic pipes will do - seeping polystyrene balls and micro plastics into the marine 
environment over years is more than worrying and we ask that SNH and SEPA 

 
27 Mapping widespread and increasing underwater noise pollution from acoustic deterrent devices, Charlotte. R. 

Findlay et al 
28 The Conservation (Natural Habitats, &c.) Regulations 1994 (as amended in Scotland) (hereafter referred to as 

the Habitats Regulations) transpose the EC Habitats Directive into domestic legislation 
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consider this in their examination of salmon farms across Scotland. We have a duty 
to these highly intelligent creatures as well as fish species to do no more harm.  

6:3   Cetaceans & sea mammal decline affecting nature tourism 
Cetaceans are a major attraction for tourists and are a significant economic draw in 
Wester Ross. Sea Change members have seen signs of the Marine Protected 
Designation Effect in growing interest in the marine environment in Wester Ross as 
well as from interest in underwater life coming from knowledge of the great beauty of 
species under the water.  
There is a potential to build upon Wester Ross 
MPA’s reputation as a destination for nature 
tourism.  This is based in part upon the 
attraction of marine mammals and underwater 
pristine environments as a recreational dive, 
snorkel, wild swimming and kayak destination, 
which is already attracting increasing 
numbers. 
Fish farms and their waste and detritus are 
obvious visual signs that the sea is less than 
pristine from an industrial process. This is not 
generally what visitors expect in a ‘protected 
area’ . This erodes our attraction as a 
wilderness destination.  Genuinely restoring a 
pristine marine environment becomes an 
effective and growing visitor draw popular with 
national and international visitors seeking 
wilderness experiences. Sightings of marine 
mammals providing memorable moments help 
convert people to committed environmental 
awareness and appreciation. 
Seal colonies in the Summer Isles are a major part of the local economy for safari 
boat tours.  There are seal haul out sites close to the proposed salmon farm at Horse 
Island.  Seals tend to be shot to protect the fish. We believe the much better 
alternative is really secure cages and the regulators pushing for a very high bar on 
environmental standards which would encourage a move to closed containment. A 
farm at Horse island could be harmful to Sea Safari tourism as it is unlikely the seal 
population would stay. Whilst we acknowledge seal population issues, shooting them 
is not be the best response in the MPA given The Marine (Scot-land) Act 2010 states 
that seals should only be shot ‘as a last resort’. We’d prefer populations to be kept 
down by natural predation. 
We understand that this is not entirely within SEPA’s core remit.  However, these 
creatures, which used to frequent our shores in far greater numbers, are both a 
necessary part of a restored environment and economy.  
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7 Socio economic impacts  

7:1 Socio-economic report and overview 
In 2018 Sea Change worked with a professional economist to produce a socio-
economic study on the economy of Wester Ross and the impact of salmon 
farming.  Wester Ross was defined by the seven Office of National Statistics (ONS) 
data-zones that adjoin the Wester Ross Marine Protection Area with a population in 
the region of 4500  

This was a case study specifically examining Scottish Sea Farm’s initial application 
for Horse Island Fish Farm and their claim to provide local jobs of full-time 
employment (FTE).   
The 2020 application presented to SEPA is lower in biomass than the 2018 
application, but the principle is the same. Salmon farming is an industrial process in 
sensitive sea lochs in an MPA which harms other local jobs and future prospects for 
businesses. The regulators are asked to weigh up both costs and benefits as well as 
the long term ‘future’ for the community which is part of the responsibility to be 
sustainable. Scotland uses the Brundtland Commission’s definition, which is 
a development that:-  

"…meets the needs of the present without compromising the ability of future 
generations to meet their own needs.” 29 

The Sea Change study explores the potential socio-economic implications of a farm 
expected to lead to 3-5 new jobs. It explores the potential negative and cumulative 
impacts locally and, where possible, on other coastal jobs and income. This study 
calculates that the SSF proposal would generate between 4.3 and 7.4 direct and 
indirect jobs in the local area and possibly £200,000 in local income.  
It identified 3 areas of existing employment in Coigach and Wester Ross that would 
be impacted detrimentally to an estimated 42-3 jobs (Wester Ross) at risk by further 
fish farm placements.  

 
29 https://en.wikipedia.org/wiki/Brundtland_Commission 

Wester Ross area 
defined by the report 



 
CAR/L/1188421 

 26 

o Commercial Shellfisheries (creeling and diving) 
o Recreational Sea and River Angling and Diving  
o Tourism with its wide range of associated businesses 

Past experience suggests that with salmon farms increasing mechanisation as well 
as workers coming into the community to cover the jobs, the numbers of jobs 
promised and delivered is not always equal. In addition, these are not always jobs for 
the existing community) 
An extract from the conclusion states: 
“This additional open cage salmon production will have adverse consequences for 
the marine environment.  As a consequence, a number of activities will, to a 
greater or lesser extent, be worse off……. it is entirely possible that the income 
and employment benefits we would save by preventing further damage to the 
marine environment are likely to exceed the benefits from further farmed salmon 
production…. At a more strategic / longer term level. From a local perspective 
economic activity predicated on a resilient and diverse marine habitat offers more 
economic potential than salmon farm production,” 30 

What was important in the study was that it was the first time that the ‘PR’ of the 
industry had been unpicked in a methodical and evidence-based way in a specific 
case study. In this case predominantly the Coigach community. This was Sea 
Change’s submission to the REC Committee’s study on salmon farming in 2018, 
which further unpicked the PR around the socio-economics of salmon farming.   
 During the parliamentary enquiry it was widely recognised that there were many so-
far unquestioned assumptions. Before 2018 regulators and planners weighed up the 
socio-economic issues in a one-sided way, looking at the benefits of the salmon 
farming industry to communities. This had overlooked the substantial 
costs communities had experienced and paid for in losses to work and income over 
the years and how farms had also damaged local economies. 
 This less than rigorous and balanced assessment had contributed to the myth that 
“fragile economies” need salmon farms to survive. As more and more sea farms 
monopolise the sea lochs, it slowly adds to this dependency by impoverishment of 
the environment and other opportunities explained above. This slow, often invisible 
spiral downwards undermines the very diversity needed. As well as a negation 
of other more sustainable jobs in both the existing and burgeoning new economies.  

7:2 Impact on local fishing industry 
According to the Scottish Creel Fishermen’s Federation (SCFF) there are just under 
1500 boats in Scotland’s inshore commercial fishing fleet which generated £40.98 
million for the Scottish economy in 2015.  Around 74 - 80% of these are creel boats. 
Most of these work on the west coast sea lochs and inshore waters, most often in 
remote communities like Wester Ross. For every boat it is estimated 3-4 further 
permanent jobs are created in the supply chain. But this number has declined over 
recent decades.  
Salmon farms tend to be placed in or close to prime creel and dive sites, disrupting 
and displacing the fishermen, as is the case with the current Horse Island 

 
30 Sea Change Wester Ross’s Socio-Economic Report examining the implications of Scottish Sea Farm’s 

(SSF) development in Wester Ross MPA.  
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application. (See map on p.12)  Further, the decline in catch over recent years, in 
these shared sea lochs, is proven to be at the very least partly due to damage to the 
creel and dive sites by salmon farming. Slowly degrading this essential local fishery. 
Creel fishing and diving is a sustainable low impact, high value cornerstone of the 
local and national economy whilst also adding to the rich culture of the 
Highlands.  Section 4 details these impacts. In order for coastal communities to 
rebuild and restore fisheries, new farms must not be added to our Sea lochs which 
are already facing multiple challenges all at once  

7:3 Recreational sea and coastal river angling  
As outlined in Section 5 many causations of the damage and decline in salmon and 
sea trout numbers can be traced to sea farms lice and habitat contamination, leading 
to a drastic decline in this once flourishing angling sector in Wester Ross. This does 
not need to continue. 

“Elsewhere in Scotland, recreational sea angling (Dumfries and Galloway), 
recreational diving (Orkney) salmon and sea trout angling (east and north coast) 
make highly significant contributions to the local economy… 
It is regrettable, that in Wester Ross changes in the marine environment have 
reduced the quality of the recreational experience for all visiting anglers and 
divers. The economic costs in terms of income and employment have been 
significant.” 31 

Based on figured in the report, The Economic Impact of Game and Coarse Fishing in 
Scotland. (Radford & Riddington).32  the Sea Change Socio-economic Report drew 
up these figures.   
With respect to salmon and sea trout, Radford et al estimated that each salmon 
and sea trout angling day resulted in spending of £290 (at 2018 prices) of which 
£168 became household income. Thus,1,190 additional salmon and sea trout 
angler days would generate as much local income as the SSF proposal’s estimate 
of jobs/income created. The £200,000 of visiting angler spending could support as 
many as the 7.4 direct, indirect and induced jobs implied by the SSF proposal. 
Alternatively, if that employment were deteriorated, loss of 1,190 salmon and sea 
trout angler days could cost the area 7+ jobs.33   

The same report, using Radford & Riddington (2015) figures estimated that if the 
decline in Recreational Sea Angling continued, around 80 FTEs jobs would be lost in 
the local north west region.  On the other hand, a 25 % improvement in sea angling 
would create around FTE 20 more jobs.34  
By quantifying the value of a rise in this form of recreation and tourism, we are given 
a robust model of direct local economic benefit if the coastal environment were 
allowed to regenerate without contamination and revitalise this economic activity.  

7:4 Impact on growing marine and nature tourism 
Scottish Tourism Alliance published a national strategy called ‘Tourism Scotland 
2020’, suggesting we need to develop and deliver authentic, high quality memorable 

 
31 Sea Change Wester Ross’s Socio-Economic Report.  Conor et al. 2018    
32 The Economic Impact of Game and Coarse Fishing in Scotland. Radford, A. Riddington, G, Anderson, J. and 

Gibson, H. Prepared for Scottish Executive Environmental and Rural Affairs Department (2004) 
33 Ibid     Sea Change Wester Ross’s Socio-Economic Report.  Conor et al. 2018    
34 Riddington and Radford (RR, 2015). 
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experiences.  The Wester Ross economy is very dependent upon tourism for its 
survival. This includes marine tourism as a key element. The ECCLR Committee’s 
report took on board the Whale and Dolphin NGO’s concern around the shooting of 
seals and the salmon farms Acoustic Deterrent Devices which reduces the numbers 
of these popular sea creatures (whales, dolphins and porpoise) so beloved of tourist 
and residents. 

“Cetaceans serve as charismatic flagship species underpinning many financially 
important ecotourism activities in the region, such as whale watching, which in 
2015 generated an estimated £3.7 million in indirect revenue from an estimated 
51,200 whale-watching passengers on vessels operating on Scotland’s west 
coast.”  (Conor et al. 2018) 35  

Whale sightings are now unpredictable and rare, seal haul out sites become a more 
reliable tourist attraction. ‘Awakening the Giant’ was the first Marine Tourism 
Strategy to be adopted in Scotland launched 2015. Created to capitalise on the 
significant potential of Scotland’s marine and tourism sectors. It says,  
“…we want Scotland to be a marine tourism destination of first choice for high 
quality, value for money and memorable customer experience delivered by skilled 
and passionate people”.36 

Many other local companies support diving / kayaking/ canoeing/sailing/shellfish 
safaris /snorkelling and rely upon the quality of the marine natural world to 
enhance their attraction to tourists.  The negative visual impact of a fish farm could 
degrade the much-loved vistas of the famous Summer Isles Archipelago. The degree 
that this undermines tourism is very site specific.  In An Assessment of the Benefits 
to Scotland of Aquaculture (2014) which was produced by Imani and SRSL the 
following extract refers to the socio-economic impact of salmon farms on tourism 
from the visual impact: it says: 
“Some studies have provided support for this concern: for instance, a study that 
focused on the Outer Hebrides, Shetland and Oban and Mull found that 
approximately half of the visitors interviewed said that future expansion of fish 
farms would negatively impact their willingness to revisit the area.” 37     

Since our 2018 socio economic report it has become clear to those living in the area 
how much the local economy depends upon the health and future restoration of the 
marine environment. So many visitors and tourists, (divers, sailors, kayakers, nature 
watchers) come for the world-class wild and natural beauty of the area. They love 
seafood with a story around sustainable hand diving and creeling. The local 
community have been building on the ‘MPA designation effect’ to encourage 
responsible tourism and diversity and build a perception of the area as wild, pristine 
and natural.  
Since the MPA was created, Tanera Island has been developed as a tourist island, 
seafood cafes and restaurants have opened employing many local people, also the 
North Coast 500 route has increased local tourist traffic. Dependency on any 
industry is problematic but diversity and sustainability is key..  Industrial fish-farms in 
the heart of the MPA sends a very mixed message, while continuing to affect 
detrimentally the sustainability and recovery of this wonderful marine environment. 

 
35 Hebridean Whale and Dolphin Trust’s submission to the ECCLR committee 
36 https://www.hie.co.uk/media/6149/marine-strategy-awakening-the-giant.pdf 
37 Nimmo, F. Cappell, R. Huntington, T. Grant, A. (2011). Does fish farming impact on tourism in Scotland?  

Aquaculture Research, 42: pp. 132-141. 
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Concluding Statement 
The Rio Earth Summit eventually led to MPAs in Scotland. There has been a great 
deal of work by generations of conservationists on the MPA network, including this 
group. Recently, Prince William did a documentary on the environmental challenges 
we face globally and focused on the maerl beds in Wester Ross. the Ullapool Sea 
Savers enthused to him about how precious they were to the local community and 
the nation. There is a considerable level of awareness of the preciousness of our 
marine environment, and a rising commitment to custodianship locally. We ask you 
to reject all salmon farm applications in “Maerl MPAs”. We seriously oppose the 
granting of this Car License application to Scottish Sea Farms at Horse Island on 
multiple ecological and socio-economic grounds detailed in this document. 
We oppose all industrial exploitation of the Wester Ross Marine Protected Area 
which puts short term economic gain of one private company before our community’s 
future. This threatens both the short and long-term expansion, and further 
development and restoration of sustainable fisheries, angling and nature tourism.  
We see the application as a test case for whether the Government agencies are 
credible as the public’s watchdog and custodians of our unique environment. 
We are a network of people, bringing together the different sectors’ concerns.  We 
believe in thinking and acting together like an ecosystem, on behalf of the 
ecosystem. We hope you will support us in our objectives as in essence they are 
SEPA’s objectives too.  
 
Yours sincerely 
 
The Sea Change Wester Ross group  
 
 
 
 
 
 
 
 
 
 
P.S  
A member of Sea Change explored the maths behind the claim that Salmon Farming is a 
sustainable and low carbon industry 
Far from feeding and saving the world, it might be making things worse. This could be a 
‘myth’ that needs examining? This is the link to his blog.  
“The Energy Cost of Salmon Farming” - Sea Change Wester Ross 
http://seachangewesterross.co.uk/energy-cost-salmon-farming/  
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Report	on	Diver	Swim-overs	of	Maerl	Bed	near	Horse	Island,	Summer	Isles 

Introduction 

In	June	2018,	two	separate	groups	of	divers	dived	over	a	maerl	bed	to	the	east	of	Iolla	Mhor,	
just	south	of	Horse	Island.	Both	groups	took	underwater	video	of	the	seabed	they	swam	over,	
recording	 the	maerl	bed	and	 the	biota	 living	on	and	 in	 it.	This	 report	presents	a	skilled-eye	
assessment	of	that	video	footage	and	a	brief	comparison	with	results	of	towed	video	and	ROV	
surveys	conducted	nearby	(Aquatera,	2019). 

Video	Survey	Results 

Location	and	Extent	of	Maerl	Bed 

The	locations	of	the	dives	were	reported	as	57°	58.569’N,	5°	20.634’W	(on	10th	June)	and	57°	
58.575'N,		5°	20.580'W	(2nd	June).	These	positions	are	54	metres	apart,	the	10th	June	dive	was	
approximately	50	metres	west	of	the	2nd	June	dive	(and	closer	to	Iolla	Mhor).	Both	dive	groups	
swam	roughly	 along	a	north-south	 axis.	The	maximum	depths	 recorded	were	15	metres	on	
10th	June	and	19	metres	on	2nd	June,	consistent	with	the	greater	distance	from	shore. 

Each	 group	 swam	 tens	 of	 metres	 to	 the	 north	 (approximately)	 of	 their	 starting	 locations;	
neither	group	encountered	the	northern	limit	of	the	maerl	bed,	so	its	extent	is	unknown.	Its	
minimum	dimensions	are	50	metres	on	the	east-west	axis,	around	60	metres	north-south. 

Condition	of	Maerl	Bed 

There	was	no	discernible	difference	between	the	maerl	bed	recorded	by	the	two	dive	groups.	
The	live	maerl	extends	over	the	whole	of	the	dive	path,	at	densities	of	up	to	100%	cover.	The	
live	maerl	 has	 a	well	 developed	 3-dimensional	 structure,	 protruding	 up	 to	 20	 cm	 from	 the	
seabed	 in	 places.	 The	 maerl	 thalli	 were	 interlinked,	 which	 stabilises	 the	 structure	 and	
provides	a	spatially	complex	habitat	for	infauna	and	epifauna	(Figure	1).	 

Throughout	the	bed,	there	were	patches	with	lower	maerl	density,	and	some	patches	–	up	to	1	
square	metre	–	with	no	live	maerl.	These	patches	consisted	of	dead	maerl	fragments	and	shell	
gravel. 

The	extensive	area	of	 live	maerl	at	high	density	suggests	 this	bed	compares	 favourably	with	
maerl	beds	found	in	other	locations	around	the	northwest	coast	of	Scotland. 



Figure	1	Maerl	at	Ioalla	Mhor,	showing	structure	and	Neopentadactyla	mixta	 

	

Infauna	and	Epibiota 

Due	 to	 the	 non-invasive	 survey	 method,	 no	 detailed	 assessment	 of	 infauna	 is	 possible.	
However,	visible	signs	of	several	 infaunal	species	were	seen,	 including	burrowing	anemones	
Cerianthus	lloydii	and	Peachia	cylindrica	(the	clock	face	anemone),	sand	mason	worms	Lanice	
conchilega,	 and	 the	gravel	 sea	cucumber	Neopentadactyla	mixta	which	was	common.	All	 the	
Neopentadactyla	specimens	seen	were	large	and	actively	feeding.	Also	seen	on	the	video	were	
many	 siphons	 of	 large	 infaunal	 bivalve	 molluscs,	 possibly	 razor	 clams	 whose	 shells	 were	
notable	on	the	seabed. 

Many	 species	 of	 epibiota	 were	 evident	 on	 the	 video,	 most	 notably	 seaweeds,	 echinoderms	
(staraish	and	relatives),	and	crustaceans	(crabs	etc).	A	table	of	all	animals	and	plants	identiaied		
from	the	video	footage	is	shown	below. 

The	most	obvious	seaweed	present	was	Northern	kelp	(Laminaria	hyperborea),	with	a	single	
specimen	of	dabberlocks	(Alaria	esculenta).	Most	plants	were	small,	less	than	30	cm	tall,	but	a	
few	large	plants	were	seen,	up	to	around	1.5	metres	in	length.	Also	evident	over	most	of	the	
maerl	 bed	 were	 brown	 and	 red	 ailamentous	 seaweeds.	 These	 plants	 can	 adversely	 impact	
maerl	beds	by	smothering	and	shading,	and	were	present	in	quite	high	densities;	this	is	likely	
to	be	a	seasonal	phenomenon	with	fast-growing	ailamentous	algae	blooming	in	late	spring	and	
summer. 

The	most	notable	epibiota	were	several	species	of	spider	crab	(Inachus	sp,	Macropodia	sp,	and	
Hyas	 sp)	 and	 large	 predatory	 staraish	 Luidia	 ciliaris	 (the	 seven-armed	 staraish)	 and	
Marthasterias	glacialis	(the	spiny	staraish). 



Table	1	–	Animals	and	Plants	recorded	on	Video	near	Iolla	Mhor 

Scientific name Common name Notes

PLANTS

Laminaria hyperborea Northern kelp Common

Alaria esculenta Dabberlocks Rare

Dictyota dichotoma Brown fan weed Rare

Unknown Filamentous red and brown algae Common

CNIDARIANS

Cerianthus lloydii Burrowing anemone Occasional

Peachia cylindrica Clock face anemone Rare

CRUSTACEANS

Macropodia sp Long-legged spider crab Common

Hyas sp Sea toad Frequent

Inachus dorsettensis Scorpion spider crab Occasional

Pagurus sp Hermit crab Occasional

Cancer pagurus Brown crab Occasional

MOLLUSCS

Pecten maximus King scallop Frequent

Aequipecten opercularis Queen scallop Common

Euspira nitida Common necklace shell Rare

Unknown Bivalve siphons Frequent

ECHINODERMS

Asterias rubens Common starfish Frequent

Luidia ciliaris Seven-armed starfish Common

Marthasterias glacialis Spiny starfish Frequent

Porania pulvillus Cushion star Occasional

Henricia sp Purple Henry Rare



Discussion	and	Conclusions	

The	 dives	 reported	 here	 covered	 some	 of	 the	 seabed	 on	 transect	 E	 reported	 in	 Aquatera	
(2019),	 and	 all	 surveys	 were	 in	 agreement	 that	 the	 predominant	 biotope	 present	 was	
SS.SMp.Mrl.Pcal.Nmix	(Phymatolithon	calcareum	maerl	beds	with	Neopentadactyla	mixta	and	
other	 echinoderms	 in	 deeper	 infralittoral	 clean	 gravel	 or	 coarse	 sand).	 This	 study	 did	 not	
attempt	 to	 identify	 the	 maerl	 species	 present,	 as	 recent	 developments	 in	 the	 taxonomy	 of	
maerl	 suggest	 that	 several	more	species	 than	previously	 identiaied	may	be	present	 in	maerl	
beds	around	Scotland,	which	can	only	be	conaidently	identiaied	using	genetic	techniques. 

The	 details	 of	 the	 maerl	 bed	 were	 also	 similar	 in	 these	 surveys	 to	 the	 report	 of	 Aquatera	
(2019);	maerl	densities	up	to	at	least	80%	were	seen	over	large	areas	in	the	diver	video.	More	
epibenthic	and	infaunal	species	were	identiaied	in	the	two	diver	surveys,	due	most	probably	to	
the	better	quality	of	video	footage,	and	the	ability	of	divers	to	take	video	footage	closer	to	the	
seabed	than	either	towed	video	or	ROV	can	normally	achieve. 

Particularly	notable	in	the	diver	video	footage	was	the	gravel	sea	cucumber	Neopentadactyla	
mixta,	 with	 large,	 actively	 feeding	 specimens	 seen	 frequently	 in	 the	 area	 surveyed.	 It	 is	
possible	 that	 the	 less	 frequent	 sightings	 in	 the	 towed	 video	 were	 due	 to	 the	 animals	 not	
feeding	 at	 the	 time	of	 survey;	when	not	 feeding,	 the	 animals	 retract	 their	 tentacles	 and	 are	
considerably	 less	 prominent.	 It	 is	 also	 possible	 that	 different	 parts	 of	 the	 maerl	 bed	 have	
different	composition	of	associated	biota.	 

Animals	noted	in	the	towed	video	survey	but	not	recorded	from	the	diver	video	survey	were	
feather	stars	Antedon	sp	and	Leptometra	celtica,	the	latter	being	a	PMF.	Also	not	recorded	by	
divers	 were	 the	 brittle	 star	 species	Ophiocomina	 nigra,	Ophiothrix	 fragilis	 and	 Amphipholis	
squamata,	 reported	 by	 Aquatera	 (2019)	 among	 the	maerl	 biotope.	 The	 smaller	 brittle	 star	
Ophiura	spp	was	present	in	the	diver	video	footage.	 

Ophiura spp Brittle star Frequent

Echinus esculentus Edible sea urchin Occasional

Neopentadactyla mixta Gravel sea cucumber Frequent

ASCIDIANS

Ascidiella scabra Rare

Botryllus sp Colonial sea squirt

FISH

Syngnathus acus Greater pipefish Rare

Taurulus bubalis Long-spined sea scorpion Rare

Callionymus sp Dragonet Rare



The	 surveys	 conducted	 in	 the	 area	 to	 the	 east	 and	 west	 of	 Iolla	 Mhor	 have	 identiaied	 a	
considerable	area	of	maerl	with	Neopentadactyla	mixta,	a	priority	marine	feature	which	was	
one	of	 the	 reasons	 for	designation	of	 the	Wester	Ross	Marine	Protected	 area.	The	bed	 is	 in	
good	 condition	 with	 a	 well	 developed	 interlaced	 thalli	 structure	 providing	 diverse	
microhabitats	which	 support	 a	 species-rich	 epifaunal	 and	 infaunal	 community.	 None	 of	 the	
surveys	 has	 attempted	 to	 describe	 the	 infauna	 of	 this	 bed	 in	 detail,	 and	 that	would	 be	 one	
recommendation	 arising	 from	 this	 study.	 The	 presence	 of	 many	 siphons	 of	 large	 bivalve	
molluscs	 suggests	 that	 the	 infaunal	 community	 may	 be	 quite	 productive	 and	 potentially	
valuable,	in	addition	to	its	probable	diversity	and	species	richness. 

A	 further	 recommendation	would	be	 a	detailed	 study	 to	determine	 the	 extent	of	 this	maerl	
bed,	which	is	at	present	unknown.	The	diver	survey	did	not	aind	any	of	the	edges	of	the	maerl	
bed,	 though	 the	 towed	 video	 survey	 appears	 to	 have	 crossed	 the	 northern	 edge,	 though	 its	
position	was	not	reported.	Diver	survey	with	towed	GPS	provides	a	method	for	determining	
the	 extent	 of	 this	 bed;	 divers	 could	 also	 collect	 quantitative	 information	 on	 the	 density	 of	
maerl	cover,	and	core	samples	could	be	collected	to	describe	the	infauna	of	the	maerl	biotope. 

Marine	Scientist	Lewis	Press	BSc,	BA	
Director,	Sigma	Ecological	Consulting	Ltd	
email:	lewispress@yahoo.com	

Footage	for	both	dives	can	be	made	available	to	SNH	if	requested.	

mailto:lewispress@yahoo.com
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Citizen Science Maerl Study – Wester Ross MPA 
Background: 
In 2016 Sea Change began a survey partnership finding and mapping maerl beds with 
the Scottish Creel Fishermen’s Federation and SubSea TV. Later supported by Wester 
Ross Area Salmon Fishery Board, the Seasearch coordinator, and divers and marine 
scientists from all over Scotland. The surveys have been supported by huge numbers of 
people in the local community too. This demonstrates the commitment locally and 
nationally to restore this species, recognised globally as one of the most important PMFs 
in Scotland.  
We have seen a growing public desire since 2014 when Wester Ross MPA was set up to 
help monitor maerl’s recovery and the sense of local and national custodianship behind 
this. The study of maerl in the Marine Protected Area was conducted between 2016 and 
Sept 2019 and is in the process of being reported on. In 2018 the Horse maerl bed was 
dived in, supported by a seasearch survey by North East Dive, (This report by Lewis 
Press is Addendum 1). 

Our Study 
We have focused on monitoring the condition of a number of maerl beds as well as 
identifying and mapping them.  

1- intact and healthy,  
2- dredged and in recovery.  
3- Maerl bed near (Fada) fish farm.   
4 -Maerl bed in Loch Ewe. 

We do not have enough data sets to say firmly what is happening and it is difficult 
without baseline from long ago before fish farms and (illegal and legal) dredging began 
although we believe Herriot Watt has data from the 70’s and 80’s. 
However, we can show what healthy mearl beds look like. We can also make common 
sense assumptions based on evidence from maerl studies on salmon farm impacts that 
fish farms may be contributing to deterioration when they are not healthy. The pictures 
below show a snapshot of our findings.  

Healthy maerl in 
Wester Ross MPA 
August 2016 
(p.rock) 
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There are a number of concerns that need investigation. The impact of extra nutrients 
from salmon farms combined with global warming and growth of algae on maerl. How far 
organic waste/chemicals travel and get trapped in the maerl matrix.  Climate change and 
warming seas leading to extra algae growth etc. It needs investigation.  
The photo below is the condition of maerl in the channel between Fada and Tanera Beg 
in 2019 Sept. Just around the corner is Scottish Sea Farms ‘Fada’ salmon farm. 

The photos below show maerl in Loch Ewe very close to where a fish farm was 
previously located but had moved further away. Addendum 2 



Addendum 2    Citizen Science Maerl Study – Wester Ross MPA 
 
We believe that the fish farm that was close to this mearl bed was moved close to other 
maerl beds (despite SNH/SEPA advice that fish farms over mearl beds should not be 
moved to other maerl bed sites although this advice was not precise on distance and 
needs updating.) 

In June 2018 we did a swim over dive survey of the Horse Island maerl bed and found it 
to be roughly 275-250m from the fish farm. We have adopted a conservative measure of 
275 meters as an estimate for this response. We made a short film. It shows the Horse 
Island bed around 2 mins 40 seconds into the film: Horse Island & The Pink Seaweed - 
Sea Change Wester Ross.  
https://seachangewesterross.co.uk/horse-island-pink-seaweed/  
In the film it is remarkable how many other creatures are visible and on other dives we 
have noted Ocean quahogs around maerl as well as sea cucumbers. 
The 2016 healthy maerl bed area was revisited in 2019 and it was colonised by flame 
shells, which may or may not harm the maerl.  
We feel more risks to the health of maerl in the area given the current condition of maerl 
in the MPA and the added risks of climate change which are pointed out in the paper 
below. 
We do not feel a new salmon farm is in keeping with the conservation objectives of the 
MPA and in addition the intention to “recover” maerl which is an objective for 2020 set 
out in the MSFD. We have an enormous amount of high-quality visual data we will be 
able to share in time.  
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As pointed out by the recent paper, Species Distribution Modelling Predicts Significant 
Declines in Coralline Algae Populations Under Projected Climate Change With 
Implications for Conservation Policy 
https://www.frontiersin.org/articles/10.3389/fmars.2020.575825/full?&utm_source=Email_t 
o_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email 
_publication&field=&journalName=Frontiers_in_Marine_Science&id=575825 Addendum 2 

The charts below from Scottish Sea Farm’s submission give a rough indication of 
nutrient dispersal. This shows how nutrients from the Fada farm will be flowing over the 
maerl in the channel where we filmed the algae growth.  This is enormously significant as 
this farm at Fada may be undermining the maerl in the MPA already. A new one at Horse 
would be damaging the maerl further and perhaps irrevocably.  
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Any increase in nutrients in the water poses a risk to the maerl due to excess growth of 
filamentous algae - Fada and Loch Ewe are likely to be showing this impact. Further risk 
should not be taken with a PMF in an MPA. Particularly when NatureScot are tasked with 
ensuring “recover” of the maerl.  

Hydrographic modelling in complex coastal geography is an extremely complex 
procedure. The modelling that has been done for nutrients at Fada and the proposed 
Horse island are wholly inadequate to predict the real flow of nutrients, but we feel this in 
itself should be a reason for the rejection of this application with proper investigations 
done in to the current condition of the maerl now.   
Ali Hughson was the Skipper-recce diver, and Andy Jackson was the main diver-camera 
man on our Horse Island maerl survey.  Ali has been diving the Horse Island location for 
many years and says that when there is an Ebb tide a certain amount of the flow which 
hits the East side of Horse Island goes S/SW, through the Channel between the Rock 
and the shore of Horse.  
There may be another Maerl Bed to the North on the other side of the rock which we did 
not get a chance to check which might be more susceptible to deposition than the one 
which we filmed. The seabed is so complex around the Summer Isles, with relatively 
strong tidal flows, that it is inevitable that this will generate some very complex current 
patterns. Under these circumstances, simple models (AutoDepomod or NewDepomod) 
will be virtually useless in predicting the spatial complexity of deposition. The only thing 
that will come close to being able to do it would be a full hydrodynamic model.  In a 
‘Maerl MPA’, this is the wrong approach entirely. To protect the PMF (maerl beds), the 
additional nutrient concentration arising from the fish farm should be ZERO. {This 
effectively means that cages in open water are impossible, which would be a correct 
interpretation of what MPAs are really set out to be, not the diluted version we have 
currently got}.  
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